Introduction {#s0001}
============

Heart failure (HF) is a clinical syndrome characterized by dyspnea, easy fatigability, and fluid retention. It stems from an imbalance in the homeostasis between structural, functional, and neurohumoral factors which result in the impairment of ventricular filling or ejection of blood after a pathological insult.

The initial response to any pathological insult to the cardiac tissue is the activation of the vasoconstrictor and anti-natriuretic systems (the sympathetic nervous system \[SNS\], the renin--angiotensin--aldosterone system \[RAS\], the arginine vasopressin system, and endothelin) which leads to increasing afterload on an already damaged heart as a result of increased sympathetic tone and cardiac remodeling and hypertrophy as a result of fluid retention and fibrotic changes in the myocardium.[@cit0001]--[@cit0003] This is physiologically counterbalanced by vasodilator and natriuretic systems (the prostaglandin system \[PGS\], the nitric oxide system \[NO\], the dopaminergic system, and the natriuretic peptide system \[NPS\]).[@cit0001]--[@cit0003]

The complex pathophysiological interactions between the above-noted systems have recently therefore been the mainstay of development of targeted medical therapy. The conventional therapies for heart failure with reduced ejection fraction (HFrEF) include beta-blockers targeting the SNS, while angiotensin-converting enzyme inhibitors (ACEI), angiotensin receptor blockers (ARBs), and mineralocorticoid receptor antagonist (MRA) target the over-activated RAS on pathologic ventricular remodeling.[@cit0004]

However, despite advancement in the HF pharmacotherapy, approximately 6.2 million adults were diagnosed with heart failure between 2013 and 2016 (compared to 5.7 million adults from 2009 to 2012 recorded by the National Health and Nutrition Examination Survey) in the USA.[@cit0005] HF exacerbations in the USA result in an estimated one million hospitalizations yearly and contributes largely to the overall HF health-care expenditure.[@cit0005] Epidemiological data further indicate that from the patients hospitalized with heart failure between 2005 and 2010, half had HFrEF and half had heart failure with preserved ejection fraction (HFpEF).[@cit0006] Heart failure is more prevalent in individuals greater than 65 years of age,[@cit0007] in African Americans[@cit0008], and in men compared to women.[@cit0005] The increased prevalence within these groups may be attributed to a higher incidence of cardiovascular risk factors, including hypertension, obesity, and diabetes mellitus.[@cit0009]

A prediction holds that the prevalence of heart failure will increase by 46% from 2012 to 2030.[@cit0005] This prediction combined with the rising overall cost of HF (approximately \$30.7 billion in 2012)[@cit0010] necessitates the development of better therapies that aim to reduce hospitalization and morbidity associated with HF. Therefore, newer therapies that have emerged in the past decade have shifted focus to the counter-regulatory pathways described earlier. In particular, natriuretic peptides and counteracting degradation of these peptides via inhibition of neprilysin or neutral endopeptidase have gained considerable interest.

The landmark PARADIGM-HF (Prospective Comparison of Angiotensin Receptor--Neprilysin Inhibitor With Angiotensin-Converting Enzyme Inhibitor to Determine Impact on Global Mortality and Morbidity in Heart Failure) trial demonstrated that sacubitril/valsartan, a dual angiotensin receptor blocker and neprilysin inhibitor (ARNI), is superior to enalapril,[@cit0011] a drug known for its morbidity and mortality benefits in patients with HFrEF.[@cit0012] Since the completion of this trial in 2013, sacubitril/valsartan has been an important area of study, and this review aims to assess the impact of this drug on patient outcomes by investigating current and ongoing randomized controlled trials as well as retrospective analyses.

Development of Combination Therapy {#s0002}
==================================

As discussed earlier, the past decade witnessed increased interest in exploring the NPS to counter the remodeling effects of pharmacotherapy targeting the SNS and RAS. However, initial studies using solely natriuretic peptides such as intravenous nesiritide (recombinant human BNP) did not show sustained benefits in HF mortality or readmissions[@cit0013],[@cit0016] nor was there any improvement in clinical status or quality of life scores seen in a study using candoxatril, a neprilysin inhibitor (NEPI), as sole therapy.[@cit0017] These studies postulated that in addition to degrading natriuretic peptides, neprilysin also degrades vasodilators and vasoconstrictors.[@cit0017] Therefore, the neprilysin inhibitors also potentiate vasoconstrictors like angiotensin II as well as vasodilators, thereby neutralizing any beneficial effects.[@cit0018]

To resolve this dilemma, the OVERTURE (Omapatrilat Versus Enalapril Randomized Trial of Utility in Reducing Events) trial comparing combination omapatrilat (NEPI)--enalapril (ACEI) with enalapril showed a modest reduction in heart failure hospitalizations in chronic HF patients with the combination drug; however, the greater frequency of angioedema compared to enalapril alone limited the benefits of the NEPI--ACEI.[@cit0019]

Sacubitril/Valsartan: Mechanism of Action {#s0003}
=========================================

Sacubitril/valsartan, the first ARNI in 1:1 combination of sacubitril and valsartan, was developed to benefit from the combination of NEPI with ARB while also minimizing the risk of angioedema that limited the NEPI--ACEI combination.[@cit0010],[@cit0020]

Sacubitril (AHU377) is a prodrug that inhibits neprilysin through the active metabolite LBQ657, leading to increased levels of endogenous vasoactive peptides such as atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), c-type natriuretic peptide (CNP), bradykinin, and adrenomedullin.[@cit0006]

Valsartan, an ARB, displaces angiotensin II from the angiotensin 1 receptor; and antagonizes angiotensin 1-induced vasoconstriction as well as aldosterone release, catecholamine release, and arginine vasopressin release.[@cit0021]

Combination of these two drugs sparked an interest in HF pharmacotherapy that to date continues to be explored.

PARADIGM-HF Trial {#s0004}
=================

The PARADIGM-HF trial was a Phase III multi-center double-blind controlled trial that randomized 8442 patients of at least 18 years of age with New York Heart Association (NYHA) class II, III, or IV symptoms, an ejection fraction of 35% or less, and BNP of at least 150 pg/mL (or ≥100 pg/mL if hospitalized for HF in previous 12 months) or elevated N-terminal pro-BNP (NT-proBNP) level ≥600 pg/mL (or ≥400 pg/mL if hospitalized for HF in previous 12 months) into either the sacubitril/valsartan group or the enalapril group.[@cit0011]

Sacubitril/valsartan was approved by the Food and Drug Administration (FDA) in 2015 after the results of the PARADIGM-HF trial showed a reduction in the combined primary outcome of death from cardiovascular causes and hospitalization in patients with HFrEF (ejection fraction 35% or less, and NYHA class II--IV) compared with enalapril.

A total of 558 (13.3%) subjects in the sacubitril/valsartan group and 693 (16.5%) subjects in the enalapril group died from cardiovascular causes (hazard ratio, 0.80; 95% confidence interval \[CI\], 0.71 to 0.89; *P*\<0.001).[@cit0011] The majority of these cardiovascular deaths were from sudden cardiac death and deaths from worsening HF.[@cit0022]

Sacubitril/valsartan also reduced the risk of hospitalization by 21% (*P*\<0.001), and the patients were less likely to require intensive care admissions (768 versus 879; 18% rate reduction, *P*=0.005), intravenous positive inotropic agents (31% risk reduction, *P*\<0.001), implantation of a heart failure device or cardiac transplantation (22% risk reduction, *P*=0.07) and were 29% less likely to be re-hospitalized for HF compared with those treated with enalapril (*p*=0.001).[@cit0023]

There was an improvement in symptoms as measured by the Kansas City Cardiomyopathy Questionnaire (KCCQ) at 8 months (between-group difference, 1.64 points; 95% CI, 0.63 to 2.65; *p*=0.001) in patients receiving sacubitril/valsartan as compared to enalapril.[@cit0011] Compared to the enalapril group, however, the sacubitril/valsartan group had higher proportions of patients with hypotension (14% versus 9.2%, *p*\<0.001) and non-serious angioedema (19 versus 10) but lower incidence of renal impairment (denoted by creatinine ≥2.5 mg/dL; 3.3% versus 4.5% *p*=0.007), hyperkalemia (4.3% versus 5.6%, *p*=0.007), and cough (11.3% versus 14.3%, *p*\<0.001).[@cit0011] Drug discontinuation due to adverse events was observed in 10.7% of the sacubitril/valsartan group versus 2.3% of the enalapril group (*p*=0.03).[@cit0011] Additionally, there was no significant difference in the number of patients who discontinued therapy due to hypotension between the two groups (0.9% in the sacubitril/valsartan group versus 0.7% in the enalapril group).[@cit0011]

These impressive results also led to the American College of Cardiology (ACC), the American Heart Association (AHA), and the Heart Failure Society of America (HFSA) updating their guidelines for the management of heart failure in 2016 to include ARNI therapy for patients with NYHA stage II--III HFrEF as a replacement of an angiotensin-converting enzyme inhibitor or angiotensin receptor blocker.[@cit0024] The guideline additionally stated that an ARNI should not be used within 36 hours of use of an angiotensin-converting enzyme inhibitor nor should it be prescribed to patients with a history of angioedema.[@cit0024]

The PARADIGM-HF trial created immense interest in sacubitril/valsartan as it stimulated research into an otherwise relatively stagnant HF pharmacotherapy and encouraged further research into questions unanswered by the study.

The PARADIGM-HF Trial and Real-World Eligibility {#s0005}
================================================

Despite the impressive results of the trial, concerns were raised regarding the underrepresentation of certain groups in the study population such as NYHA class IV patients, black subjects, female subjects, and relatively older subjects (since median patient age in the trial was 63.8 years, which is lower than the real-world HFrEF population).[@cit0007],[@cit0011] It also excluded chronic kidney disease (CKD) stage 4 and 5 (eGFR \<30 mL/min/1.73 m^2^) patients, patients who had an acute coronary event within the last 3 months of randomization, and patients recently hospitalized for HF exacerbation (since the inclusion criteria required for patients to be taking stable doses of a β-blocker and an angiotensin-converting enzyme inhibitor or angiotensin receptor blocker for at least 4 weeks prior to randomization).[@cit0011],[@cit0025]

One post hoc analysis of the PARADIGM-HF trial indicated that 60% of the study population had ischemic cardiomyopathy (ICM), which raises concern of the benefit of sacubitril/valsartan in patients with non-ischemic cardiomyopathy (NICM).[@cit0026] However, the authors concluded that despite demographic differences, the primary composite endpoint of reduced cardiovascular death with sacubitril/valsartan over enalapril was consistent across the different etiology subgroups.[@cit0026]

Another post hoc analysis of the PARADIGM-HF trial demonstrated a consistent clinical benefit of sacubitril/valsartan across geographic regions, despite having baseline regional demographic variations.[@cit0027] These findings are encouraging for the use of sacubitril/valsartan in HFrEF patients to provide a reduction in HF morbidity and mortality across the world. Therefore, despite underrepresentation of certain subgroups in the PARADIGM-HF trial that seemingly limits sacubitril/valsartan's real-world eligibility, the drug's favorable outcomes in patients with HFrEF encouraged subsequent trials to investigate those subgroups and expand its current indications.

Effects on Cardiac Remodeling and Aortic Stiffness {#s0006}
==================================================

The PROVE-HF trial in 2018 investigated the effects of sacubitril/valsartan therapy on biomarkers, myocardial remodeling, and outcomes. This trial monitored NT-proBNP levels and changes in cardiac remodeling based on various echocardiographic parameters including LVEF, LV end-diastolic volume index (LVEDVI), LV end-systolic volume index (LVESVI), left atrial volume index (LAVI), and the ratio of early transmitral Doppler velocity/early diastolic annular velocity (E/e′) (*p*\<0.001 for all).[@cit0028] The results of this study showed that the baseline median NT-proBNP concentration of 816 pg/mL was decreased to 455 pg/mL at 12 months (difference, *p*\<0.001).[@cit0028] For the same period, the mean LVEF increased from 28.2% to 37.8%; LVEDVI decreased from 86.93 to 74.15 mL/m^2^; LVESVI decreased from 61.68 to 45.46 mL/m^2^; and LVESVI decreased from 61.68 to 45.46 mL/m^2^ (*p*\<0.001 for all).[@cit0028] The fact that the majority of these changes were seen early in the trial, including changes in NT-proBNP at lower doses of sacubitril/valsartan, has important consequences for starting sacubitril/valsartan early in the disease course.

The EVALUATE-HF trial (Study of Effects of Sacubitril/Valsartan versus Enalapril on Aortic Stiffness in Patients With Mild to Moderate HF With Reduced Ejection Fraction) in 2019 did not show any significant reduction in central aortic stiffness in patients with HFrEF when given sacubitril/valsartan as compared to enalapril.[@cit0029] However, similar to the PROVE-HF trial, the study findings of greater reduction in left atrial volume, LVEDI, and LVESVI in patients treated with sacubitril/valsartan as compared to enalapril provide further insight into remodeling mechanisms underlying the beneficial effects of sacubitril/valsartan in HFrEF.[@cit0029]

Initiation and Titration of Sacubitril/Valsartan {#s0007}
================================================

The optimal timing for initiation or up-titration of ARNI has been a focus of interest considering the drug's important benefits on CV morbidity, mortality, and hospitalization.

The TITRATION trial in 2018 studied the tolerability of initiating and up-titrating sacubitril/valsartan from 50 mg to 200 mg twice daily (the dose used in PARADIGM-HF trial) in patients with HFrEF. Patients were randomly allocated to two arms: 'condensed' where patients took sacubitril/valsartan 100 mg twice daily for 2 weeks followed by 200 mg twice daily, whereas in the 'conservative' arm the patients took sacubitril/valsartan 50 mg twice daily for 2 weeks, 100 mg twice daily for 3 weeks, followed by 200 mg twice daily.[@cit0030] The results indicated that gradual up-titration optimized achievement of the target dose over 3 or 6 weeks.[@cit0030] Additionally, pre-defined tolerability criteria of hypotension, renal dysfunction, hyperkalemia, and angioedema were seen more in 'condensed' versus 'conservative' arms (9.7% versus 8.4% (*p*=0.570), 7.3% versus 7.6% (*p*=0.990), 7.7% versus 4.4% (*p*=0.114), and 0.0% versus 0.8% of patients, respectively).[@cit0030]

In August 2019, the TRANSITION-HF trial was done to assess the tolerability and optimal timing for the initiation of sacubitril/valsartan after stabilization of patients with ADHF either ≥12-h pre discharge or at any point post discharge (up to 14 days).[@cit0031] The starting dose was either 24/26 mg or 49/51 mg twice daily with titration based on tolerability.[@cit0031] The primary endpoint was the proportion of patients achieving a twice daily 97/103 mg target dose after 10 weeks.[@cit0031] Comparable proportions of patients in the pre- and post-discharge initiation groups met the primary endpoint (45.4% versus 50.7%; risk ratio \[RR\] 0.90; 95% CI 0.79 to 1.02).[@cit0031] A subgroup analysis of the TRANSITION study showed that as compared to patients with prior HFrEF, the newly diagnosed HFrEF patients achieved target dose at Week 10 (56% versus 45%; relative risk ratio 1.30, 95% CI 1.12 to 1.52, *P*\<0.001), and fewer had serious adverse effects and permanent treatment discontinuations.[@cit0032] These patients also showed greater decreases in N-terminal pro-BNP, lower rates of HF and all-cause re-hospitalisation as compared to patients with previous history of HFrEF.[@cit0032]

In February 2019, the PIONEER-HF trial (The Comparison of Sacubitril/Valsartan versus Enalapril on Effect on NT-proBNP in Patients Stabilized from an Acute Heart Failure Episode) provided evidence of a reduction in the N-terminal pro-B-type natriuretic peptide (NT-proBNP) concentration with ARNI therapy compared to enalapril therapy (percent change, −46.7% versus 25.3%; ratio of change with sacubitril/valsartan versus enalapril, 0.71; 95% CI, 0.63 to 0.81; *P*\<0.001) as early as one week into therapy.[@cit0033] The study participants included patient populations underrepresented in PARADIGM-HF; including patients admitted for new HF, acute decompensated HF, patients not on stable conventional medications for HF including RAS inhibitors, and African-Americans.[@cit0033],[@cit0034]

In November 2019, Martens et al conducted a retrospective analysis of heart failure patients with HFrEF who received sacubitril/valsartan for a class-IB indication in a tertiary heart failure clinic to ascertain determinants of maximal dose titration.[@cit0035] Results indicated that younger age (HR=0.862; CI=0.751 to 0.989), higher systolic blood pressure (HR=1.077; CI=1.014 to 1.137), lower serum creatinine (HR=0.064; CI=0.005 to 0.822), and higher previous dose of renin--angiotensin system-inhibitors (RASi \[HR=1.065; CI=1.016 to 1.115\]) independently predicted a higher odds of tolerating a maximal dose of sacubitril/valsartan.[@cit0035]

These studies highlight the importance of early intervention with gradual up-titration of sacubitril/valsartan in delaying disease progression in patients with HFrEF.

Sacubitril/Valsartan and CKD {#s0008}
============================

The lower incidence of renal impairment and hyperkalemia noted in the sacubitril/valsartan group compared to the enalapril group in the PARADIGM-HF trial raised questions regarding possible nephroprotective effects of the drug.

In order to evaluate these nephroprotective benefits of sacubitril/valsartan the UK HARP-III trial (United Kingdom Heart and Renal Protection-III), a randomized double-blind trial, was conducted in 2017--2018. The results showed that over 12 months, although there was no difference in measured GFR: 29.8 (SE 0.5) among those assigned sacubitril/valsartan versus 29.9 (SE 0.5) mL/min/1.73 m^2^ compared to those assigned irbesartan; however, sacubitril/valsartan lowered blood pressure and cardiac biomarkers in people with chronic kidney disease (CKD).[@cit0036] The trial also provided evidence for safe use of sacubitril/valsartan in patients with CKD.

Sacubitril/Valsartan and Diabetes Mellitus {#s0009}
==========================================

One observation of the PARADIGM-HF trial interestingly showed that patients with diabetes mellitus and pre-diabetes had a higher risk of the primary endpoint.[@cit0011] A post hoc analysis of the PARADIGM-HF trial found that sacubitril/valsartan decreased hemoglobin A1C levels by 0.26% during the first year of follow-up, compared to a reduction of 0.16% with enalapril (*p*=0.0023).[@cit0037] In addition, compared to enalapril, 29% fewer patients treated with sacubitril/valsartan initiated insulin therapy to achieve glycemic control (7% versus 10% patients, hazard ratio 0.71, 95% CI: 0.56 to 0.90; *p*=0.0052).[@cit0037] These results hypothesize an additional benefit of sacubitril/valsartan in HFrEF patients, many of whom may have diabetes mellitus as one of their comorbidities as discussed earlier.

Sacubitril/Valsartan in HFpEF {#s0010}
=============================

The PARAMOUNT-HF (Prospective Comparison of ARNI with ARB on Management of Heart Failure with Preserved Ejection Fraction) trial in 2012 was the earliest trial of ARB and ARNI which showed that in patients with HFpEF, sacubitril/valsartan reduced NT-proBNP to a greater extent than did valsartan at 12 weeks (ratio sacubitril/valsartan/valsartan, 0·77, 95% CI 0.64 to 0.92, *p*=0.005).[@cit0038] At 36 weeks, improvements in left atrial size and NYHA functional class demonstrated the beneficial effects on myocardial damage and left atrial remodeling.[@cit0038]

In 2019, the Prospective Comparison of ARNI With ARB Global Outcomes in HF With Preserved Ejection Fraction (PARAGON-HF) trial studied the effect of ARNI on patients with HFpEF. The results of the study showed that in patients with HFpEF (ejection fraction 45% or more), as compared to valsartan, ARNI did not significantly lower the rate of HF hospitalizations and cardiovascular deaths.[@cit0039] A subgroup analysis suggested a possible benefit of ARNI in patients with a lower left ventricular ejection fraction (LVEF approximately 45 to 57%) in whom ARNI may have the same biologic effect as it does in those with HFrEF.[@cit0040] This analysis as well as another noted that sacubitril/valsartan seemed to reduce the risk of heart failure hospitalization more in women than in men as compared to valsartan.[@cit0040],[@cit0041]

The PARALLAX trial is a currently ongoing randomized double-blind controlled study comparing LCZ696 to medical therapy for comorbidities in HFpEF patients that aims to assess for superiority of sacubitril/valsartan (LCZ696) over established guideline-directed medical therapies including enalapril and valsartan in reducing NT-proBNP as well as in improving exercise capacity and HF symptoms.[@cit0042]

Further Investigation {#s0011}
=====================

Several trials are currently ongoing to clarify as well as explore benefits of sacubitril/valsartan in HF management. In this review we will discuss some of these trials to gain perspective into the future of sacubitril/valsartan therapy.

The Study of Efficacy and Safety of LCZ696 in Japanese Patients With Chronic Heart Failure and Reduced Ejection Fraction (PARALLEL-HF) is a Phase III clinical trial that aims to assess whether the reduction in cardiovascular deaths and HF hospitalizations with use of sacubitril/valsartan as compared to enalapril seen in the PARADISE-HF trial can be replicated in the Japanese population[@cit0043] and therefore assess the generalizability of the trial results in a real-world HF population.

The Prospective ARNI versus ACE Inhibitor Trial to Determine Superiority in Reducing Heart Failure Events After Myocardial Infarction (PARADISE-MI) trial is currently ongoing to evaluate the effect of inpatient sacubitril/valsartan versus ramipril in reducing cardiovascular death and HF hospitalization in post-acute myocardial infarction patients with evidence of LV systolic dysfunction (EF\<40%) and/or pulmonary congestion, with no known prior history of chronic HF.[@cit0044]

The Effects of Sacubitril/Valsartan Compared to Valsartan on Left Ventricular Remodelling in Asymptomatic Left Ventricular Systolic Dysfunction After Myocardial Infarction (RECOVER-LV) trial, unlike the PARADISE-MI trial, compares sacubitril/valsartan with valsartan and aims to provide a mechanistic explanation for cardiovascular benefits in patients with LV systolic dysfunction after myocardial infarction using both cardiac imaging and cardiac biomarkers.[@cit0045]

Differential Vascular and Endocrine Effects of Valsartan/Sacubitril in Heart Failure With Reduced Ejection Fraction (VASCEND) is a double-blind randomized controlled Phase IV trial that aims to evaluate whether sacubitril/valsartan leads to a greater improvement in endothelial function (considering neprilysin inhibition increases vasoactive peptides) and endocrine imbalance compared to valsartan alone.[@cit0046]

The Safety and Efficacy of Angiotensin Receptor-neprilysin Inhibitor After Left Ventricular Assist Device Implant (SEAL-IT) trial aims to evaluate how well tolerated and effective an angiotensin receptor--neprilysin inhibitor (sacubitril/valsartan) is in patients with contemporary durable continuous flow left ventricular assist device (CF-LVAD) implantation compared to usual-care oral vasodilator therapy.[@cit0047]

The Evaluation in Real Life Conditions of Sacubitril/valsartan Combination in Patients With Chronic Heart Failure and Sleep Apnea Syndrome (the SACUBITRIL/VALSARTAN-SAS) study aims to evaluate whether using sacubitril/valsartan in HF patients presenting with sleep apnea syndrome (SAS) could improve SAS and in particular the central component of the apnea--hypopnea index.[@cit0048]

Limitations of Sacubitril/Valsartan {#s0012}
===================================

As discussed earlier, in the PARADIGM-HF trial, sacubitril/valsartan was associated with higher proportions of patients with hypotension and non-serious angioedema compared to enalapril.[@cit0011] In both the PARADIGM-HF trial and PARAMOUNT trials, symptomatic hypotension was the most common adverse event reported with sacubitril/valsartan with a frequency of 18% and 19%, respectively.[@cit0011],[@cit0038] The risk of other adverse effects of ARNI use such as hyperkalemia, cough, and worsening renal function have been shown to be lower than ACEI use alone.[@cit0011]

In 2018, Perlman et al analyzed the FDA adverse event report system database to evaluate cognition and dementia related adverse effects (CDRAE) with sacubitril/valsartan.[@cit0049] Since neprilysin is involved in the degradation of amyloid-beta, there is concern that sacubitril/valsartan could increase the risk for dementia.[@cit0049] However, based on the results of the study sacubitril/valsartan was associated with CDRAE in 459 reports (5.1%), but this was lower than the proportion of these reports among other medications (6.6%, reporting odds ratio \[ROR\] 0.72, 95% CI 0.65 to 0.79).[@cit0049] More studies need to be conducted in order to evaluate for long term cognitive effects that the drug might have.

An additional adverse effect of sacubitril/valsartan includes teratogenicity from its ARB component which precludes that this medication should be avoided in pregnancy.

Conclusion {#s0013}
==========

These ongoing clinical trials (as well as many other others not covered in this review) and their subsequent post hoc analyses will ensure continual expansion of our understanding of patient outcomes of sacubitril/valsartan in treatment of HF.
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